Objective: To determine the prevalence and clinical management characteristics of chiropractors practising in urban and rural or remote Australia. Design: A cross-sectional analysis of the Australian Chiropractic Research Network project data. Setting: Nationally representative sample of registered chiropractors practising in Australia. Participants: Chiropractors who participated in the Australian Chiropractic Research Network project and answered a question about practising in urban or rural or remote areas in the practitioner questionnaire. Main outcome measure: The demographics, practice characteristics and clinical management of chiropractors. Results: The majority of chiropractors indicated that they practise in urban areas only, while 22.8% (n = 435) practice in rural or remote areas only and 4.0% (n = 77) practice in both urban and rural or remote areas. Statistically significant predictors of chiropractors who practice in rural or remote areas, as compared to urban areas, included more patient visits per week, practising in more than one location, no imaging facilities on site, often treating degenerative spinal conditions or migraine, often treating people aged over 65 years, frequently treating Aboriginal and Torres Strait Islander people and frequently using biomechanical pelvic blocking or the sacro-occipital technique. Conclusion: A substantial number of chiropractors practice in rural or remote Australia and these rural or remote-based chiropractors are more likely to treat a wide range of musculoskeletal cases and include an Indigenously diverse group of patients than their urban-located colleagues. Unique practice challenges for rural or remote chiropractors include a higher workload and a lack of diagnostic tools. Chiropractors should be acknowledged and considered within rural or remote health care policy and service provision.
Introduction
Australia is one of the most heavily metropolitanised countries in the world, with approximately one-third (31.5%) of the Australian population living in rural or remote areas of the country. 1 Those in rural or remote Australia generally have higher levels of disease and injury compared to people living in metropolitan settings. 2 Poorer health outcomes for rural or remote people are not only attributable to socioeconomic disadvantage but also to poor access and challenges around health services use when compared to city-dwellers. the musculoskeletal system. 3 Chiropractic patients usually report high level of care satisfaction, particularly when treatment involves spinal manipulative therapy. 4, 5 There were 4965 registered practising chiropractors in Australia in September 2017. 6 The average full-time chiropractor-to-population ratio in major Australian cities is 16/100 000, while that in outerregional and remote areas is 9/100 000. 7 Chiropractors provide approximately 21.3 million private patient services per year to the Australian community. 8 While this highlights substantial service utilisation within the community, previous research suggests that chiropractors are more frequently used by people living in rural or remote areas. 9 There are no contemporary national data comparing the profile and practice of chiropractors across urban and rural or remote Australia. Such information is important for policy-makers, practitioners and other stakeholders in their efforts to organise and provide effective health care that meets the needs of individuals and communities in rural or remote settings. In direct response, this study reports findings from a cross-sectional study examining the demographics, practice characteristics and clinical management of chiropractors in urban and rural or remote Australia, drawing upon a large, nationally representative sample.
Methods
Between March and July 2015, a nationwide practitioner survey was distributed to registered chiropractors across Australia, as part of the Australian Chiropractic Research Network (ACORN) project. Chiropractors were invited to complete a 21 item practitioner questionnaire online (SurveyGizmo, Boulder, CO, USA) or via hard copy. The ACORN project was approved by the Human Research Ethics Committee of the University of Technology Sydney (No.: 2014000027).
Sample
The baseline ACORN study recruitment and participating sample have been outlined in-depth elsewhere, 8, 10, 11 but briefly all 4684 registered chiropractors in Australia at the time of recruitment were invited to respond to a baseline ACORN practitioner questionnaire. A total of 2005 practising chiropractors completed and returned the questionnaire, constituting a sample of 43% of the total ACORN participants. This sample has been found to be generally nationally representative of the wider national chiropractic population in Australia in terms of sex, age and practice location when compared to all chiropractors registered by the Australian Health Practitioner Regulation Agency. 8 
Questionnaire
The baseline ACORN practitioner questionnaire collected information regarding practice location via the question: 'Which of the following best describes your practice location(s)? (select all that apply)' with the response options of 'urban', 'rural' and 'remote'. Participants whose response to practice location was 'rural' or 'remote' were classified as chiropractors practising in 'rural or remote' areas. In addition, demographic information obtained from participants included age, sex, highest professional qualification and years in private practice. Information was obtained regarding practice characteristics, such as average patient care hours, average number of patient visits per week, number of practice locations, other health professionals working in their practice location, referral relationships (sending and receiving) and the use of diagnostic imaging and the use of electronic records. Participants were also asked about their clinical management, including the scope of treating patients with a range of conditions and patient subgroups and the use of health promotion, techniques and interventions employed as part of their patient management.
What is already known on this subject:
• Australians living in rural or remote areas generally have higher levels of musculoskeletal and spinal conditions compared to those living in metropolitan areas.
• Australians residing in rural or remote areas have poorer health outcomes that are linked to poor access and use of health services.
• Chiropractors manage musculoskeletal disorders and are frequently used by people in rural or remote areas.
What this study adds:
• A substantial number of chiropractors practise in rural or remote Australia.
• Rural-or remote-located chiropractors are more likely to treat degenerative spinal conditions among an Indigenously diverse and ageing group of patients, despite less frequently having imaging facilities on site, compared to their urban counterparts.
• Chiropractors who work in a rural or remote area use a range of management interventions.
Statistical analyses
Practitioner demographics, practice characteristics and clinical management were compared between chiropractors practising in urban and rural or remote areas Bivariate analyses were conducted using Student's t-tests, chi-square tests and ANOVA via Stata 13.1 (StataCorp, College Station, TX, USA). In addition, a backward stepwise logistic regression was used to identify the most important predictors of chiropractors who practise in urban areas, as compared to those who practice in rural or remote areas. All variables associated with the practice location through bivariate analyses at a P-value of ≤ 0.25 were entered into the model. 12 Variables were removed from the model if their corresponding coefficient had a P value of > 0.05.
Results
Of the 2005 Australian registered chiropractors included in the baseline ACORN study, 1907 (95.1%) answered the question on practice location(s), with 1395 (73.2%) practising in urban areas only, 435 (22.8%) working in rural or remote areas only and 77 (4.0%) practising in both urban and rural or remote areas. These latter 77 chiropractors were excluded from the analyses presented here because they were not working in a single, explicit practice location and might confound the comparison of characteristics of chiropractors practising in urban areas and those practising in rural or remote areas.
The bivariate comparisons between chiropracticrelated characteristics and chiropractors who practice in urban and rural or remote areas can be found in Tables 1-3 . As shown in Table 1 , the average age of chiropractors who practise in rural or remote areas was 42.3 (standard deviation (SD) = 12.3) years with 59.0% being men, while the average age of chiropractors who practise in urban areas was 42.1 (SD = 11.9) years with 63.4% being men. Bachelor degree is the most common highest chiropractic professional qualification of chiropractors in both urban (34.2%) and rural or remote (37.7%) groups. A total of 427 (98.8%) and 1379 (99.2%) chiropractors in rural or remote and urban groups were working in private chiropractic practice, respectively. However, none of these differences in practitioner characteristics between chiropractors who practise in urban areas and those who practise in rural or remote areas was statistically significant.
Regarding practice characteristics, chiropractors in rural or remote areas reported significantly more patient visits per week (P = 0.001) and were more likely to practice in more than one location (P = 0.005) than those in urban areas (Table 2) . Chiropractors who practise in rural or remote areas were less likely to report working with a physiotherapist (P = 0.005) or another chiropractor (P < 0.001) at the same practice location than those in urban areas. Rural or remote chiropractors were also more likely to report having more referral relationships with a GP (P = 0.023) but less referral relationships with a medical specialist (P = 0.008). Chiropractors who practise in urban areas were more likely to report having X-rays (P = 0.010), surface electromyography (SEMG; P < 0.001) and diagnostic ultrasound imaging (P = 0.031) on site when compared to those in rural or remote areas.
Regarding clinical management, compared to chiropractors who practise in urban areas, those in rural or remote areas were more likely to report: often treating patients with referred or radicular thoracic pain, upper limb musculoskeletal disorders, degenerative spinal conditions, headache disorders and migraine disorders; often treating children aged up to 18 years, people aged over 65 years and Aboriginal and Torres Strait Islander people; and often using biomechanical pelvic blocking or sacro-occipital technique in the patient management than those in urban areas (all P < 0.05; Table 3 ). Conversely, chiropractors who practise in rural or remote areas were less likely to report: often discussing physical activity and fitness, occupational health and safety and pain counselling; often treating non-English-speaking ethnic group(s); and often using chiropractic BioPhysics, high-velocity, low-amplitude (HVLA) manipulation and electro-modalities (all P < 0.05). Table 4 shows the results of the logistic regression model. Chiropractors who practise in rural or remote areas, as compared to urban areas, were more likely to: practise in more than one location (odds ratio (OR) = 1.585), without imaging facilities on site (OR = 1.597), often treating degenerative spinal conditions (OR = 1.549) or migraine (OR = 1.397), often treating people older than 65 years (OR = 1.814) or Aboriginal and Torres Strait Islander people (OR = 4.278) and often using biomechanical pelvic blocking or sacro-occipital technique (OR = 1.348). The chiropractors practising in rural or remote areas also had slightly more patient visits per week (OR = 1.037) in comparison to those practising in urban areas. However, these chiropractors who were practising in rural or remote areas were less likely to: work with another chiropractor in the practice location (OR = 0.639), have SEMG (OR = 0.211) on site, frequently discuss occupational health and safety (OR = 0.637) or pain counselling (OR = 0.623), frequently treat postural disorders (OR = 0.686), frequently treat non-English-speaking ethnic groups (OR = 0.181) and frequently use chiropractic BioPhysics (OR = 0.275) or HVLA manipulation (OR = 0.657).
Discussion
Our study shows approximately one-quarter of Australian chiropractors practises in rural or remote areas and reveals unique practice characteristics associated with rural or remote practice locations. Rural or remote-located chiropractors are more likely to manage more patient visits per week, work in more than one practice location and treat a broader range of musculoskeletal conditions despite being less likely to have imaging facilities on site, when compared to urban-located chiropractors.
Our study demonstrates chiropractors located in rural or remote Australia are more likely to frequently treat patients with degenerative spinal conditions than those chiropractors located in urban areas. Due to the fact that the rates of degenerative spinal diseases increase with age, 13 another finding shown in our study -rural-or remote-located chiropractors are more likely to often treat people aged 65 and overmight help explain the positive association between rural or remote chiropractic care and degenerative spinal conditions. However, treatments of degenerative spinal conditions among older people (including chiropractic manipulation) demand special considerations due to a variety of comorbidites and age-related frailty.
14 More practice-focused and clinical research on chiropractic interventions for common degenerative spinal conditions are necessary in order to ensure appropriate, safe care for these patients.
Our study suggests urban-located chiropractors are more likely to have imaging facilities on site, compared to those working in rural or remote areas. This finding appears to be in line with insights reported from a study in the USA of chiropractors showing practice location as a significant predictor of imaging utilisation. 15 In addition, a literature review has suggested the relatively higher use of imaging facilities in urban areas might reflect the wider availability of medical radiation practitioners in such locations who are able to provide accurate imaging information to chiropractors. 16 Further studies are warranted to examine the practices and needs of chiropractors regarding imaging facilities both onsite and offsite and how this can impact upon the quality of health services provided to urban and rural or remote chiropractic patients.
The data analysed in this study are based on selfreport, which might potentially cause recall bias. This article presents findings from secondary analyses and the primary aim of the ACORN project was not intended to provide in-depth analyses on the urban and rural or remote divide in chiropractic care. As such, we have cautiously explored potential links between chiropractors' characteristics and their practice in urban and rural or remote areas. Despite these limitations, this study reports the first large-scale nationally representative workforce analysis that compares the clinical characteristics of urban and rural or remote chiropractors, which enables our findings to be generalised to Australian chiropractors. Also, this study provides meaningful insights for stakeholders like the Rural and Indigenous Health-Interest Group, a special interest group of the Chiropractors' Association of Australia, helping to address the unique needs of rural or remote chiropractors and the communities they serve.
Conclusion
A substantial number of chiropractors practice in rural or remote Australia. Rural or remote chiropractors are more likely to treat a range of musculoskeletal and spinal cases among an Indigenously diverse and ageing group of patients. Chiropractors appear to play an important role in the provision of health care to rural or remote Australians and should be acknowledged and considered within rural or remote health care policy and service provision.
